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forces must vary rapidly. The " ballistic method," in which the changes of magnetization are indicated by the throw of a galvanometer-needle in connection with a secondary coil embracing the central parts of the rod, has the great advantage for this purpose, that the reading is independent of the stationary condition of the iron. In the first experiments by this method the magnetizing helix was similar to one already described [p. 588]; and the small, as well as the large, alterations of force were effected by varying the resistance of the circuit. By suitably choosing the resistances from a box, the small alterations of current could be obtained with sufficient suddenness by the simple introduction, or removal of a plug, and were taken of the same order of magnitude at different parts of the scale. A comparison of effects (with the aid of a table of reciprocals) proved that a pretty strong total force* or magnetization did not interfere much with the response of the iron to a given force of small magnitude.
This arrangement did not well allow of the investigation being pushed further so as to deal with stronger magnetizing forces. If, with the view of increasing the current, we cut clown the german-silver resistance too closely, the estimate of total resistance depends too much upon the battery, and the current becomes uncertain. This difficulty is evaded by the use of a double wire—one conveying the strong current, of which the measurement does not require to be very exact; the other conveying the weak current, of which the effect at different parts of the scale is to be examined.
In order to obtain a satisfactory ratio of length to diameter, without the loss of sensitiveness that would accompany a diminution in the section of the iron, a helix was prepared of length 59'6 centim. It was wound upon a glass tube with a double wire in three layers, the whole number of turns of each wire being 1370. The magnetizing force due to unit current in one wire is therefore
47T x 1376/59-6 = 290-1.
The resistance of each wire is 3'2 ohms; and thus when two Grove cells are used in connection with one of the wires, ^^ current of about an ampere (•1 C.G.S.) can be commanded. Smaller currents were obtained by the insertion of resistances from a box.
Although the seconda,ry coil, connected with a delicate galvanometer, contained a large number of convolutions, the sensitiveness was insufficient to allow of the small magnetizing force being taken as low as would otherwise have been desirable. It was obtained by means of the second wire of the helix, which was included in the circuit of a Daniell cell and 200 ohms from a resistance-box. When the circuit was completed (or broken) at a key, the force brought into operation, or removed, was
290-1
2040
= -14 C.G.S.
Up to about 6 O.G.S.   The iron was unannealed Swedish, 3'3 millim. in diameter.                                             !*tion. Moreover it is undesirable to depend so much, as in this method, upon what may happen near the free extremities of the iron rod, where' the magnetiche strength of preliminary experiments tried towards the close of 1885.mes indispensable. But it seems to be a mistake to use it where a null method is applicable, and when the utmost delicacy is required. In such a case the inertia of the needle, and the forces both of restitution and of damping, should all be made small. * L.c. p. 488.    [Vol. n. p. 568.]                                                                                      I |
